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(54) ELECTROCHEMICAL GAS COMPRESSOR 
(57)Abstract: 

PURPOSE: To laminate alternately proton electroconductive films and gas 
diffusive electrodes bearing catalyst, construct a plurality of unitary cells 
consolidatedly, putting in a gas capable of ionizing, and thereby acquiring a 
compressed gas. 

CONSTITUTION: A gas capable of ionizing is put in a battery formed by laying 
gas diffusive electrodes 2, 3 bearing catalyst on both sides of a proton 
electroconductive film 1, and a specified potential is given to the two electrodes 
2, 3. Thereby gas is ionized on one of the electrodes 2 and moves with the 
electroconductive film 1 as ions to return to gas on the counter-electrode 3, and 
thereby gas compressed on the counter-electrode 3 side is obtained. Between 
the electrodes 2, 3, electroconductive films 1,11,12 and gas diffusive electrodes 
8, 18 are laminated alternately, and three unitary cells are structured solidly. This 
provides the resultant device with mechanical reliability, excellent electric 
characteristics, and the capability of emitting a large output from its light and 



compact construction. 
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CLAIMS 
[Claim(s)] 

[Claim 1] By supplying ionizable gas to the cell which comes to allot the gas 
diffusion electrode which supported the catalyst to each of both sides of an ion 
conductivity solid electrolyte object, and giving predetermined potential to a ring 
main diffusion electrode When the supplied gas ionizes on one gas diffusion 
electrode, moves the above-mentioned ion conductivity solid electrolyte object 
as ion and returns to gas on the gas diffusion electrode of another side The 
electrochemical gas-compression machine characterized by having carried out 
two or more laminatings of an ion conductivity solid electrolyte object and the 
gas diffusion electrode by turns, and making two or more cells into integral 
construction between the above-mentioned ring main diffusion electrodes in the 
electrochemical gas-compression machine which can obtain the gas 
compressed by the gas diffusion electrode side of another side. 
[Claim 2] The electrochemical gas-compression machine according to claim 1 



characterized by preparing the moisture supply route which carries out hydration 
to the gas diffusion electrode located between each above-mentioned cell. 
[Claim 3] The electrochemical gas-compression machine according to claim 1 or 
2 characterized by making adjustable the electrical potential difference which 
connects an external electrical circuit to the gas diffusion electrode located 
between each above-mentioned cell, and is built over each cell. 
[Claim 4] By supplying ipnizable gas to the cell which comes to allot the gas 
diffusion electrode which supported the catalyst to each of both sides of an ion 
conductivity solid electrolyte object, and giving predetermined potential to a ring 
main diffusion electrode When the supplied gas ionizes on one gas diffusion 
electrode, moves the above-mentioned ion conductivity solid electrolyte object 
as ion and returns to gas on the gas diffusion electrode of another side The 
electrochemical gas-compression machine characterized by unifying and 
preparing a reinforcement object in the above-mentioned ion conductivity solid 
electrolyte object in the electrochemical gas-compression machine which can 
obtain the gas compressed by the gas diffusion electrode side of another side. 
[Claim 5] The electrochemical gas-compression machine according to claim 4 
characterized by preparing the moisture supply route which supplies moisture to 
the above-mentioned reinforcement object. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the electrochemical 
gas-compression machine for compressing gas using an electrochemical 
reaction. 
[0002] 

V 

[Description of the Prior Art] The conventional gas-compression machine was 
compressing gas by sealing gas in space and decreasing mechanical movement 
with the volume of the space. In such a compressor, vibration by mechanical 
movement and degradation of components had become a problem. Therefore, 
the electrochemical gas-compression machine using the film of ionic conduction 
nature as a compressor not using mechanical components is proposed. For 
example, drawing 7 is drawing expanding and showing the cross section of the 
conventional electrochemical hydrogen compressor indicated by U.S. Pat. No. 
4671080. The ion conductivity film with which 1 has the thickness of about 
0.2mm in this drawing, the gas diffusion electrode of the anode plate where 2 
supported the catalyst of platinum etc., For the gas diffusion electrode of the 



cathode which supported the catalyst with 3 [ same ], and 4, as for the gas 
passageway by the side of cathode, and 6, the gas passageway by the side of 
an anode plate and 5 are [ the metal charge collector by the side of an anode 
plate and 7 ] the metal charge collectors by the side of cathode. 
[0003] Next, actuation is explained. The hydrogen gas included in the gas 
passageway 4 by the side of a gas diffusion electrode 2 loses an electron on this 
gas diffusion electrode 2, and generates a hydrogen ion according to the 
following-izing 1 - 
H2+2H20->2e~+2H30+ [0004] Even the gas diffusion electrode 3 of another 
side advances by making an electrical potential difference into driving force with 
the water in the ion conductivity film 1, and a hydrogen ion returns an electron to 
hydrogen gas according to the formation 2 of the reception following on this gas 
diffusion electrode 3. 

2e~+2H30+->H2+2H20 [0005] The hydrogen gas generated on the 
above-mentioned gas diffusion electrode 3 cannot pass along the ion 
conductivity film 1, and since the migration force of the ion by the electrical 
potential difference is large, hydrogen gas is gradually accumulated in a gas 
diffusion electrode 3 side, and the pressure of hydrogen gas rises. At this time, 
the metal charge collectors 6 and 7 reinforce mechanically gas diffusion 
electrodes 2 and 3 and the ion conductivity film 1 while impressing an electrical 



potential difference to each gas diffusion electrodes 2 and 3. 
[0006] 

[Problem(s) to be Solved by the Invention] The conventional electrochemical 
hydrogen compressor is constituted as mentioned above, and a gas diffusion 
electrode 2 and the electrical potential difference applied among three become 
like [ with the one following ]. 

E=E0+(RT/2F) xln(P2/P1)+ir[0007] several 1 [ however, ] -- setting - EO - the 
ionization potential of hydrogen, and R - a gas constant and T - in temperature 
and F, the hydrogen pressure force by the side of a gas diffusion electrode 3 and 
i show a current, and, as for a Faraday constant and P1, r shows electric 
resistance, as for the hydrogen pressure force by the side of a gas diffusion 
electrode 2, and P2. 

[0008] If the items are seen about the electrical potential difference built over the 
above-mentioned two poles 2 and 3 here, the ionization potential E0 of the 1st 
term of the right-hand side will be 0.02V, the 2nd term will be the so-called 
Nernst applied voltage, and this applied voltage will be decided by gas pressure 
of two poles 2 and 3, but it is 0.06V even when gas pressure is compressed into 
100 atmospheric pressures. However, also with the about two 400 mA/cm 
current, resistance of the 3rd term is as strong as 0.1V, and forms 55% of full 
voltage. That is, since the potential efficiency of this compressor had the large 



electric resistance of the ion conductivity film 4, it had the problem of becoming 
very small. Although the mechanical strength will fall, for example, the differential 
pressure of 100 atmospheric pressures will be enough borne in the thickness 
which is 0.2mm if thickness is made thin, although what is necessary is for 
resistance of the ion conductivity film 4 to be a thing in case the thickness is 
about 0.2mm, and just to make the thickness thin in order to make small the 
electric resistance of the ion conductivity film 4, thickness cannot bear 20 
atmospheric pressures in 0.025mm, and can bear only the differential pressure 
of 7 atmospheric-pressure extent in 0.13mm. Therefore, in the conventional 
electrochemical hydrogen compressor, when it was going to raise electrical 
characteristics, the technical problem that mechanical dependability fell occurred. 
[0009] Moreover, in order for the ion conductivity film 4 to carry out ion 
conductivity maintenance, sufficient moisture for the ion conductivity film 4 is 
required of the conventional electrochemical hydrogen compressor, but in case 
a hydrogen ion moves in the inside of the film, in order for moisture to also move 
together as mentioned above, it is necessary to supply moisture on the positive 
electrode 2. However, when there were few currents, by diffusion, the water on a 
cathode 3 flowed backwards the film 4, and returned to the positive electrode 2, 
but if water was not supplied separately, the technical problem that it was difficult 
to continue and pass a big current occurred. 



[0010] It aims at offering the electrochemical gas-compression machine which 
can obtain an output lightweight and compact, and big while this invention was 
made in order to solve the above-mentioned technical problem, and it has 
mechanical dependability and outstanding electrical characteristics. 
[0011] 

[Means for Solving the Problem] Between ring main diffusion electrodes, the first 
invention carries out two or more laminatings of an ion conductivity solid 
electrolyte object and the gas diffusion electrode by turns, and makes two or 
more cells integral construction. 

[0012] The second invention prepares the moisture supply route in the first 
invention which carries out hydration to the gas diffusion electrode located 
between each cell. 

[0013] The third invention connects an external electrical circuit to the gas 
diffusion electrode which can set the first invention or the second invention and 
which is located between each cell, and makes adjustable the electrical potential 
difference concerning two or more cells of each. 
[0014] The fourth invention unifies and prepares a reinforcement object in an ion 
conductivity solid electrolyte object. 

[0015] The fifth invention prepares the moisture supply route which supplies 
moisture to the reinforcement object in the fourth invention. 



[0016] 

[Function] According to the first invention, while reinforcing an ion conductivity 
solid electrolyte object mechanically with the gas diffusion electrode which 
intervenes between each cell, the moisture of an ion conductivity solid 
electrolyte object can be held with the moisture contained in each electrode. 
[0017] According to the second invention, moisture is directly supplied to the gas 
diffusion electrode located between each cell from a moisture supply route, and 
while holding these electrodes in the always humid condition, this moisture can 
be supplied to an ion conductivity solid electrolyte object through a gas diffusion 
electrode. 

[0018] According to the third invention, the electrical potential difference suitable 
for the gas pressure at the time of compression of a gas-compression machine 
can be impressed to each cell. 

[0019] According to the fourth invention, the mechanical strength of a cell can be 
reinforced with the reinforcement object united with the ion conductivity solid 
electrolyte object. 
[0020] According to the fifth invention, moisture can be directly supplied to a 
reinforcement object from a moisture supply route, and the moisture of an ion 
conductivity solid electrolyte object can be held. 
[0021] 



[Example] Based on the example shown in drawing 1 - drawing 6 , the same sign 
is hereafter given to the same as that of the former, or a considerable part, and 
this invention is explained. 

[0022] example 1. -- the electrochemical gas-compression machine of this 
example As shown in drawing 1 , on the cell which comes conventionally to allot 
the gas diffusion electrodes 2 and 3 which supported conventionally well-known 
catalysts, such as platinum, to each of both sides of the well-known ion 
conductivity solid electrolyte object (proton conductivity film) 1 By throwing in 
ionizable hydrogen gas and giving predetermined potential to the ring main 
diffusion electrodes 2 and 3 When the supplied gas ionizes on one gas diffusion 
electrode 2, moves the proton conductivity film 1 as ion and returns to gas on the 
gas diffusion electrode 3 of another side, it is constituted so that the gas 
compressed by the gas diffusion electrode 3 side of another side can be 
obtained. And the above-mentioned gas diffusion electrode 2 constitutes an 
anode plate, a gas diffusion electrode 3 constitutes cathode, and the metal 
charge collectors 6 and 7 with which the gas passagewaies 4 and 5 of hydrogen 
gas were formed are formed in the external surface of each gas diffusion 
electrodes 2 and 3 as usual. 

[0023] It **, and the sequential sticking-by-pressure laminating of the proton 
conductivity film 1,11, and 1 2 of three sheets and the gas diffusion electrodes 8 



and 18 of two sheets is carried out by turns between the above-mentioned gas 
diffusion electrode 2 and 3, the above-mentioned electrochemical 
gas-compression machine constitutes three cells, and these three cells are 
constituted as integral construction. And the above-mentioned gas diffusion 
electrode 2 and the gas diffusion electrodes 8 and 18 which intervene among 
three are shared by the cell of each upper and lower sides. Moreover, the spacer 
9 fang furrow located in the periphery section of each proton conductivity film 1 
and 1 1 is formed in the perimeter of a gas diffusion electrode 8, and it is infixed 
in it. The spacer 9 is formed in the perimeter of a gas diffusion electrode 18 as 
well as this. 

[0024] Next, actuation of the above-mentioned electrochemical 
gas-compression machine is explained. First, as shown in the following-ization 3 
as usual on a gas diffusion electrode 2, the hydrogen gas which flowed into the 
gas passageway 4 loses and ionizes the electron, and generates a hydrogen ion. 
H2+2H20->2e~+2H30+ [0025] Even a gas diffusion electrode 8 advances by 
making an electrical potential difference into driving force with the water in the 
proton conductivity film 1, and a hydrogen ion returns an electron to gas 
according to the formation 4 of the reception following on a gas diffusion 
electrode ®- 
2e~+2H30+->H2+2H20 [0026] An electron is again lost near the proton 



conductivity film 11 on a gas diffusion electrode 8, a hydrogen ion is generated, 
even a gas diffusion electrode 18 moves by making the proton conductivity film 

11 into hydronium ion, and the hydrogen which returned to gas on the 
above-mentioned gas diffusion electrode 8 receives an electron again on a gas 
diffusion electrode 18 further, and returns to hydrogen gas. Furthermore, an 
electron is again lost near the proton conductivity film 12, a hydrogen ion is 
generated, even a gas diffusion electrode 3 moves by making the proton 
conductivity film 12 into hydronium ion, an electron is received on a gas diffusion 
electrode 3, and it becomes hydrogen gas. Thus, hydrogen gas is accumulated 
gradually and hydrogen gas is gradually compressed into the gas diffusion 
electrode 3 side which is cathode. 
[0027] Therefore, according to the example 1, since gas diffusion electrodes 8 
and 18 were made to intervene between each proton conductivity film 1 and 11 
and 12, with these electrodes 8 and 18, each proton conductivity film 1,11, and 

12 can be reinforced mechanically, and the mechanical dependability of an 
electrochemical gas-compression machine can be raised, moreover, each 
proton conductivity film 1,11, and 12 with which the mechanical strength was 
reinforced in this way - each thickness can be made thin, and its diffusing power 
in each film 1,11, and 1 2 of gas diffusion electrodes 2 and 8 and the water which 
moves out of 18 can improve sharply, and can raise the electrical characteristics 



of an electrochemical gas-compression machine. 

[0028] Moreover, the above-mentioned electrochemical gas-compression 
machine comes to show a gas diffusion electrode 2 and the electrical potential 
difference E applied among three to the two following. 
E=E0x3+(RT/2F) xln(P2/P1)+ir[0029] Although the Nernst applied voltage of the 
2nd term of the right-hand side with one above which shows the applied voltage 
of the electrochemical gas-compression machine of this example as compared 
with the conventional thing is not different from the Nernst applied voltage of the 
thing conventional by 0.06V in the applied voltage of the electrochemical 
gas-compression machine of this example, the ionization potential E0 of the 1st 
term of the right-hand side is 0.06V 3 times as much as the conventional cell. 
Moreover, since thickness of above-mentioned each proton conductivity film 1, 
11, and 12 can be made as mentioned above and thin about resistance of the 
3rd term, it can be made thinner than the thickness of the former [ total ] and 
moisture is fully further supplied to each [ these ] film 1, 11, and 12 by the 
diffusion as mentioned above, resistance of each film itself can become small, 
the total applied voltage can be made small, and electrical characteristics can be 
raised. 

[0030] As explained above, while having mechanical dependability and 
outstanding electrical characteristics according to this example 1, the 



electrochemical gas-compression machine which can obtain an output 
lightweight and compact, and big can be offered. 
[0031] example 2. as the electrochemical gas-compression machine of this 
example is shown in drawing 2 and drawing 3 , two moisture supply routes 20 
and 21 are established in the metal charge collector 7 of the electrochemical 
gas-compression machine in an example 1. And he can prepare Holes 11 A, 12A, 
and 12B, and 9A, 9A and 9B in each proton conductivity film 11 and 12 and 
spacers 9 and 9, respectively, and is trying to supply the water from each 
moisture supply routes 20 and 21 to each gas diffusion electrodes 8 and 18 
through these holes 11 A, 12A, and 12B, and 9A, 9Aand 9B, respectively. That is, 
he is trying to supply moisture to a gas diffusion electrode 8 from the moisture 
supply route 21 of another side from one moisture supply route 20 to a gas 
diffusion electrode 18, respectively. Others are constituted like the example 1. 
[0032] Therefore, since hydrogen gas is compressible like an example 1 also in 
an example 2, only supply of moisture is explained here. In the example 2, the 
water by the side of the anode plate of each proton conductivity film 1, 11, and 
12 moves to a cathode side with migration of a hydrogen ion. Under the present 
circumstances, if diffusion of each proton conductivity film 1 and 11 and the 
water in 12 is not enough, the front face by the side of the anode plate of each 
proton conductivity film 1, 11, and 12 tends to dry. Then, if water is supplied from 



the moisture supply route 20, this make up water will arrive at the slot of that 
inside from hole 9A of a spacer 9 via hole 12A of the proton conductivity film 12, 
hole 9A of a spacer 9, and hole 11A of the proton conductivity film 11, as a 
continuous line shows to drawing 3 , and will permeate a gas diffusion electrode 
8 in this slot. The water which permeated moistens the anode plate side front 
face which the proton conductivity film 11 dried through the gas diffusion 
electrode 8, and prevents the fall of ion conductivity in the proton conductivity 
film 11. When water is supplied from the moisture supply route 21, moreover, 
this make up water As a continuous line shows to drawing 3 , the slot inside a 
spacer 9 is arrived at via hole 12B of the proton conductivity film 12, and hole 9B 
of a spacer 9. A gas diffusion electrode 18 can be permeated in this slot, and the 
fall of ion conductivity of the proton conductivity film 12 can be prevented 
similarly, as a result electrical characteristics can improve rather than the 
electrochemical gas-compression machine of an example 1, and the hydrogen 
gas of a large flow rate can be compressed. 
[0033] In addition, although a pump is installed outside and you may make it 
supply water from now on when supplying water, you may make it supply water 
in an example 2 using the pressure which connected and compressed the inlet 
of water, and the outlet 5 of the gas of a high tension side through the bulb. This 
is the same also in the example 5 mentioned later. 



[0034] example 3. - the external electrical circuit 30 is connected to each gas 
diffusion electrodes 8 and 18 of the electrochemical gas-compression machine 
in an example 1 or an example 2, and the electrochemical gas-compression 
machine of this example makes adjustable the electrical potential difference 
concerning each cell, as shown in drawing 4 . An electrical circuit 30 The lead 
wire 31 connected to the gas diffusion electrode 2 which is an anode plate, the 
lead wire 32 connected to the gas diffusion electrode 3 which is cathode, 
respectively, and such lead wire 31 and 32 are minded. DC power supply 33 
connected to gas diffusion electrodes 2 and 3, respectively, the lead wire 34 
connected to the gas diffusion electrode 8, and lead wire 31 and 34 are minded. 
It has DC power supply 37 connected to gas diffusion electrodes 2 and 18 
through DC power supply 35 connected to gas diffusion electrodes 2 and 8, 
respectively and the lead wire 36 connected to the gas diffusion electrode 18, 
and lead wire 31 and 36, respectively. 

[0035] Therefore, since hydrogen gas is compressible like an example 1 also in 
an example 3, the case where the applied voltage of each cell is changed is 
explained. Although hydrogen gas will flow out in the condition of having been 
compressed on the gas diffusion electrode 3 as the example 1 explained if a gas 
diffusion electrode 2 is impressed to a gas diffusion electrode 2 from a sink and 
DC power supply 33 and an electrical potential difference is impressed for 



hydrogen gas among three, the applied voltage between a gas diffusion 
electrode 2 and 8 and between a gas diffusion electrode 8 and 18 is changed in 
the state of the gas pressure at that time in this case. Under the present 
circumstances, if the electrical potential difference between each gas diffusion 
electrode is set as arbitration, while the current is flowing to lead wire 34 and 36, 
the amount of the hydrogen gas accumulated into the hole of each gas diffusion 
electrodes 8 and 18 fluctuates, gas pressure is changed, and each 
inter-electrode Nernst voltage changes. When the pressure distribution only 
corresponding to the Nernst voltage corresponding to the set-up electrical 
potential difference are reached, the current which flows to lead wire 34 and 36 
stops, and becomes the pressure distribution according to the set-up electrical 
potential difference. Therefore, according to this example, by setting up suitably 
the electrical potential difference impressed between each gas diffusion 
electrode, the engine performance for every cell can be pulled out to the 
maximum extent, and an efficient gas compression can be realized. 
[0036] example 4. - the cell which constitutes the electrochemical 
gas-compression machine of this example inserts and unites a reinforcement 
object with the interior of the proton conductivity film 1 in an electrochemical 
gas-compression machine for 40, as shown in drawing 5 . this reinforcement 
object 40 has a mechanical strength, can guide water, and especially if it is an 



ingredient which does not separate a metal ion, it will restrict it not having - 
moreover, that gestalt - the shape of a mesh, fibrous, and porosity - although it 
can be made description, hollow structure, etc., it is not restricted to these. It **, 
as an ingredient of such a reinforcement object 40, you may be any of an 
organic material and an inorganic material, and natural fibers, such as synthetic 
fibers, such as polyester and polyethylene, and hemp, cotton, can be mentioned 
as an organic material, for example, and as an inorganic material, if it has a 
hydrophilic property, you may be any of a metal and a nonmetal, for example, 
inorganic fibers, such as a carbon fiber, etc. can be mentioned. Of course, the 
reinforcement object 40 of this example is applicable, respectively about each 
above-mentioned example and the conventional electrochemical 
gas-compression machine. 
[0037] Therefore, since according to the example 4 hydrogen gas is 
compressible with the same operation as the electrochemical gas-compression 
machine of an example 1 and also the proton conductivity film 1 is reinforced 
with the reinforcement object 40, the mechanical strength of a cell can be 
reinforced with a lightweight and compact gestalt, and the mechanical 
dependability and electrical characteristics can be raised further. 
[0038] example 5, - the moisture supply route 41 where the electrochemical 
gas-compression machine of this example supplies moisture to the 



reinforcement object 40 of the proton conductivity film 1 at the metal charge 
collector 7 of the electrochemical gas-compression machine of an example 5 as 

shown in drawing 6 is formed. 

[0039] Therefore, explanation of only supply of the moisture in an example 5 
moves the water by the side of the anode plate of the proton conductivity film 1 
to a cathode side with migration of a hydrogen ion. Under the present 
circumstances, if diffusion of the water in the proton conductivity film 1 is not 
enough, the front face by the side of the anode plate of the proton conductivity 
film 1 tends to dry. Then, if water is supplied from the moisture supply route 41, 
this make up water will permeate the reinforcement object 41 . The water which 
permeated can moisten the anode plate side front face which the proton 
conductivity film 1 dried, can be given to the front face by the side of the gas 
diffusion electrode 2 which is an anode plate, can prevent the fall of ion 
conductivity, and can raise more the electrical characteristics of the 
electrochemical gas-compression machine of an example 4. 
[0040] In addition, this invention is not restricted to each above-mentioned 
example at all, and can change suitably the number of sheets of the proton 
conductivity film which carries out a laminating, and a gas diffusion electrode 
according to the capacity of an electrochemical gas-compression machine. 
[0041] 



[Effect of the Invention] Since two or more cells were unified, while having 
mechanical dependability and outstanding electrical characteristics according to 
the first invention, the electrochemical gas-compression machine which can 
obtain an output lightweight and compact, and big can be offered. 
[0042] Since the moisture supply route which carries out hydration to the gas 
diffusion electrode of the electrochemical gas-compression machine of the first 
invention was prepared according to the second invention, electrical 
characteristics can improve more and the electrochemical gas-compression 
machine which can compress the hydrogen gas of a large flow rate can be 
offered. 

[0043] The electrochemical gas-compression machine which according to the 
third invention connected the external electrical circuit to the gas diffusion 
electrode located between each cell, wrote the electrical potential difference 
concerning each cell to adjustable, and pulled out the engine performance for 
every cell to the maximum extent by setting up suitably the electrical potential 
difference impressed between each gas diffusion electrode and which can 
realize an efficient gas compression can be offered. 
[0044] Since the reinforcement object was united with the ion conductivity solid 
electrolyte object, while having mechanical dependability and outstanding 
electrical characteristics according to the fourth invention, the electrochemical 



gas-compression machine which can obtain an output lightweight and compact, 
and big can be offered. 

[0045] Since the moisture supply route which supplies moisture to the 
reinforcement object of the electrochemical gas-compression machine of the 
fourth invention was prepared according to the fifth invention, electrical 
characteristics can improve more and the electrochemical gas-compression 
machine which can compress the hydrogen gas of a large flow rate can be 
offered. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the electrochemical 
gas-compression machine of one example of the first invention. 
[Drawing 2] It is the sectional view showing the electrochemical 
gas-compression machine of one example of the second invention. 
[Drawing 3] It is the perspective view disassembling and showing the 
electrochemical gas-compression machine shown in drawing 2 . 
[Drawing 4] It is drawing showing the electrical circuit of the electrochemical 



gas-compression machine of one example of the third invention. 
[Drawing 5] It is the sectional view showing the important section of the 
electrochemical gas-compression machine of one example of the fourth 
invention. 

[Drawing 6] It is the sectional view showing the electrochemical 
gas-compression machine of one example of the fifth invention. 
[Drawing 7] It is the sectional view showing an example of the conventional 
electrochemical gas-compression machine. 

[Description of Notations] 

1 Proton Conductivity Film (Ion Conductivity Solid Electrolyte Object) 



2 Lower Gas Diffusion Electrode (Anode Plate) 

3 Upper Gas Diffusion Electrode (Cathode) 
8 Gas Diffusion Electrode 

1 1 Proton Conductivity Film (Ion Conductivity Solid Electrolyte Object) 

12 Proton Conductivity Film (Ion Conductivity Solid Electrolyte Object) 
18 Gas Diffusion Electrode 

20 Moisture Supply Route 

21 Moisture Supply Route 
30 Electrical Circuit 
40 Reinforcement Object 



41 Moisture Supply Route 
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